Effect of cationic charge localization on DNA structure.
DNA is normally considered to be a stiff rod-like molecule, but proteins and small molecules, which either equilibrium bind to, or covalent bond with, DNA, can overcome the barrier(s) to non-linearity by changing the local hydrophobic and electrostatic environment at specific DNA sequences. The deformation of DNA by proteins has been shown to be a critical event in transcriptional regulation. In this review, we have focused on how the introduction of cationic charge, and its location, can affect DNA structure. To study the effect of charge, we have used DNA modified with 3-aminopropyl substitutions at the 5-position of deoxyuracil that mimic basic lysine-like sidechains, and which place the cationic charge in the major groove. Previous gel mobility studies with these sidechains have shown that they bend DNA. The location of the cationic sidechains and how they bend DNA is discussed.